Insulin increases the synthesis of phospholipid and diacylglycerol and protein kinase C activity in rat hepatocytes.
The effects of insulin on phospholipid metabolism and generation of diacylglycerol (DAG) and on activation of protein kinase C in rat hepatocytes were compared to those of vasopressin and angiotension II. Insulin provoked increases in [3H]glycerol labeling of phosphatidic acid (PA), diacylglycerol (DAG), and other glycerolipids within 30 s of stimulation. Similar increases were also noted for vasopressin and angiotensin II. Corresponding rapid increases in DAG mass also occurred with all three hormones. As increases in [3H]DAG (and DAG mass) occurred within 30-60 s of the simultaneous addition of [3H]glycerol and hormone, it appeared that DAG was increased, at least partly, through the de novo synthesis of PA. That de novo synthesis of PA was increased is supported by the fact that [3H]glycerol labeling of total glycerolipids was increased by all three agents. Increases in [3H]glycerol labeling of lipids by insulin were not due to increased labeling of glycerol 3-phosphate, and were therefore probably due to activation of glycerol-3-phosphate acyltransferase. Unlike vasopressin, insulin did not increase the hydrolysis of inositol phospholipids. Insulin- and vasopressin-induced increases in DAG were accompanied by increases in cytosolic and membrane-associated protein kinase C activity. These findings suggest that insulin-induced increases in DAG may lead to increases in protein kinase C activity, and may explain some of the insulin-like effects of phorbol esters and vasopressin on hepatocyte metabolism.